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OLIN CORPORATION
NIAGARA FALLS PLANT
SAFETY AND LOSS PREVENTION POLICIES AND PROCEDURES

1.11 EXCAVATING AND CONCRETE CUTTING

PURPOSE

To minimize the chance of causing employee exposure Or
interrupting flows by breaking underground utilities or creating
environmental incidents.

SCOPE

The regulations in this procedure are intended as mandatory
minimum conditions that must be met when cutting through
concrete greater than three (3) inches in thickness or any
excavation exceeding six (6) inches in depth. The term
"groundbreaking" shall include post hole digging or any surface
grading over six (6) inches in depth. Grading refers to the
movement or placement of material so as to level off or £ill in
areas. All requirements of O.S.H.A. Standards 1926.650 through
1926.652 will be met. (See Attachment A)

RESPONSIBILITY

All Plant personnel are responsible to act in strict accordance
with the regulations set forth in this procedure.

It is the responsibility of the supervisor who has jurisdiction
over the job to initiate the permit; the Production
Superintendent, Electrical Superintendent, Environmental
Engineer, and foreman (or their designee) responsible for
excavation for signing the excavation permit; and the Safety
Department to audit compliance of the procedure.

PROCEDURE

A. 1. The permit shall contain:

a) the location of the work;

b) a description of the work to be done, including size
and depth;

c) a space for a sketch of the work to be done
including the location and depth of utilities and
foundations;
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d) signature approvals - the Production Superintendent,
job foreman and Electrical Superintendent shall
indicate that they have reviewed the site and noted
any problems on the permit; the Environmental
Engineer shall include instructions for the disposal
of excavated materials and the pumping of
ground/surface water.

The permit will be posted at the job site in a clear
plastic protective envelope, and returned to the Safety
Department upon completion of the job. Permit is good
for duration of the job and within the confines of the
identified work area. ‘

B. Safety precautions for excavation:

1.

The work site will be cleared of all hazards and
miscellaneous materials.

The area will be barricaded and signs warning DANGER -
EXCAVATION WORK - AUTHORIZED PERSONNEL ONLY posted
around the perimeter. Warning lights shall be installed
if the area will remain open overnight.

Excavations are not permitted below the level of the
footing of any foundations or retaining wall, unless the
wall is underpinned. Underpinning shall be inspected
daily by the Safety Department.

Water shall not be allowed to accumulate in an
excavation. Ditches, dikes and pumps shall be used to
prevent water from accumulating. No removal of water
shall be done unless sampled and approved by
Environmental Engineer.

Excavations shall be inspected at least daily by the Job
Supervisor and after every rainstorm or other hazardous
condition to assure safe conditions of the job.

If an excavation over four (4) feet deep must be
entered, the following precautions shall be taken:

a) a Confined Space Entry Permit is required;

b) soil classification will be done jointly by a member
of the Environmental Department and a member of the
Construction Department...the classification shall
be made based on the results of at least one
acceptable visual and one acceptable manual analysis
as set forth in Appendix A to subpart "P" of Federal
Register 1926.652. If there is a disagreement over
the classification, then the most stringent
classification identified will be followed.



C

Procedure (Cont'd.)

c) the walls of the excavation shall be made safe by
shoring, shielding or sloping to the proper angle of
repose (see Attachment A);

d) excavated material must be placed at least two (2)
feet from the edge of the excavation;

e) ladders or other means of safe entrance and exit
shall be provided for each twenty-five (25) linear
feet of trench; ladders shall extend a minimum of
three (3) feet above the trench;

f) rescue plans must be made and required equipment for
rescue must be on site prior to entering the
excavation (per vessel and confined space entry).

g) the Safety Department must approve any shoring or
sloping.

Shoring is critical to the safe operation of excavation.
The following guidelines shall be used:

a) all materials used must be in good sound condition
with no large or loose knots;

b) cross bracing or trench jacks shall be placed
horizontally and secured against sliding, falling or
kickouts;

c) whenever possible, shoring shall be constructed and
removed from the outside of the excavation;

d) uprights and stringers shall be used on stable soils
but closed sheeting is required with unstable or wet
soils, or with deep excavation (see Attachment A).

All excavated areas shall be restored to their previous
condition. Compacting is an important part of
restoration and shall be done. Shoring materials shall
be removed and stored.

All unfinished gradings of unpaved areas will utilize a
one (1) inch layer of 1-A grade gravel spread and
rolled.

Minimal PPE required for any employee entering an
excavation is as follows:

hard hat

safety glasses

rubber boots

suitable respirator protection
impervious gloves

0O0OO0OO0OO
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Personal protective equipment requirements for concrete
cutting (in addition to basic requirements) -

[\9]
o

full-face shield

hearing protection

gloves

metatarsal guards (for jackhammering)

0OO0OO0O
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J. L. McIntosh
Plant Manager

J.0. W

J. O. Workman
Sr. Safety Supervisor
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OLIN CORP/NIAGARA PLANT

EXCAVATION AND CONCRETE CUTTING PERMIT

To be used for all excavations over six inches in depth and all concrete cutting over three inches in depth

ACC'T CHG.§#

DATE ISSUED

ORIGINATOR

FOREMAN

LOCATION OF WORK:

BRIEF DESCRIPTION OF WORK:

COMMENTS /SPECIAL PRECAUTIONS:

SOIL CLASSIFICATION (IF REQUIRED)

B B G e

ENVIRONMENTAL SIGNATURE

CONSTRUCTION SIGNATURE

ARE DRAWINGS OR P & ID
CHANGES REQUIRED

Oyes [J no

IF YES, PLEASE ATTACH COMMENTS

| HAVE READ AND FULLY UNDERSTAND THESE INSTRUCTIONS.

DATE COMPLETED

ENVIR. ENG.

PROD. SUPT.

ELECT. SUPT.

FOREMAN
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ATTACHMENT A

b

Subpart P

1926.650
1926.651
1926.652
1926.653

SUBPART P—EXCAVATIONS, TRENCHING,

AND SHORING

General protection requirements.
Specific excavation requirements.
General trenching requirements.
Definitions applicable to this subpart.

193
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SUBPART P—EXCAVATIONS, TRENCHING, AND SHORING

\

1926.650 — GENERAL PROTECTION REQUIREMENTS

(a) Walkways, runways, and sidewalks shall
be kept clear of excavated material or other
obstructions and no sidewalks shall be un-
dermined unless shored to carry a minimum
live load of one hundred and twenty-five (125)
pounds per square foot.

(b) If planks are used for raised walkways,
runwayvs, or sidewalks, they shall be laid par-
allel to the length of the walk and fastened
torether against displacement.

(¢) Planks shall be uniform in thickness and
all exposed ends shall be provided with
beveled cleats to prevent tripping.

(d) Raised walkways, runways, and side-
walks shall be provided with plank steps on
strong stringers. Ramps, used in lieu of steps,
shall be provided with cleats to insure a safe
walking surface.

(e) All employces shall be protected with
personal protective equipment for the pro-
tection of the head, eyes, respiratory organs,
hands, feet, and other parts of the body as

set forth in Subpart E of this part.

(f) Employees exposed to vehicular traffic
shall be provided with and shall be instructed
to wear warning vests marked with or made
of reflectorized or high visibility material.

(g) Employees subjected to hazardous dusts,
gases, fumes, mists, or atmospheres de-
ficient in oxygen, shall be protected with
approved respiratory protection as set forth
in Subpart D of this part.

(h) No person shall be permitted under loads
handled by power shovels, derricks, or hoists.
To avoid any spillage employees shall be re-
quired to stand away from any vehicle being
loaded.

(i) Daily inspections of excavations shall be
made by a competent person. If evidence of
possible cave-ins or slides is apparent, all
work in the excavation shall cease until the
necessary precautions have been taken to
safeguard the employees.

1926.651 —SPECIFIC EXCAVATION REQUIREMENTS

(a) Prior to opening an excavation, effort
:hall be made to determine whether under-
ground installations; i.e., sewer, telephone,
water, tfuel, electrice lines, etc., will be encoun-
tered, and if so, where such underground
installations are located. When the excava-
tion approaches the estimated location of
such an installation, the exact location shall
be determined and when it is uncovered,
proper supports shall be provided for the
existing installation. Utility companies shall
be contacted and advised of proposed work
prior to the start ot actual excavation.

(b) Trees, boulders, and other surfuace en-
cumbrances, located so as to create a hazard
to employees involved in excavation work
1926.651(e)
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or in the vicinity thereot at any time during
operations, shall be removed or made safe
before excavating is begun.

(c) The walls and faces of all excavations in
which employees are exposed to danger from
moving ground shall be guarded by a shoring
system, sloping of the round, or some other
equivalent means.

(d) Excavations shall be inspected by a com-
petent person after every rainstorm or other
hazard-increasing occurrence, and the pro-
tection against slides and cave-ins shall be
increased if necessary.

(e) The determination of the angle of repose

v o
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1926.651(e)

and design of the supporting system shall be
based on careful evaluation of pertinent fac-
tors such as: Depth or cut; possible variation
in water content of the material while the
excavation is open; anticipated changes in
materials from exposure to air, sun, water, or
freezing; loading imposed by structures,
equipment, overlying material, or stored ma-
terial; and vibration from equipment, blast-
ing, traffic, or other sources.

(f) Supporting systems; i.e., piling, cribbing,
shoring, etc., shall be designed by a qualified
person and meet accepted engineering re-
quirements. When tie rods are used to re-
strain the top of sheeting or other retaining
systems, the rods shall be securely anchored
well back of the angle of repose. When tight
sheeting or sheet piling is used, full loading
due to ground water table shall be assumed,
unless prevented by weep holes or drains
or other means. Additional stringers, ties,
and bracing shall be provided to allow for any
necessary temporary removal of individual
supports.

(9) All slopes shall be excavated to at least
the angle of repose except for areas where
solid rock allows for line drilling or pre-
splitting.

(h) The angle of repose shall be flattened
when an excavation has water conditions,
silty materials, loose boulders, and areas
where erosion, deep frost action, and slide
planes appear.

(@

(1) In excavations which employees may
be required to enter, excavated or other
material shall be effectively stored and re-
tained at least 2 feet or more from the edge
of the excavation.

(2) As an alternative to the clearance pre-
scribed in subparagraph (1) of this para-
graph, the employer may use effective
barriers or other effective retaining devices

in lieu thereof in order to prevent exca-"

vated or other materials from falling into
the excavation.

195

(i) Sides, slopes, and faces of all excavations
shall meet accepted engineering require-
ments by scaling, benching, barricading. rock
bolting, wire meshing, or other equally effec-
tive means. Special attention shall be griven to
slopes which may be adversely affected by
weather or moisture content.

(k) Support- systems shall be planned and
designed by a qualified person when excava-
tion is in excess.of 20 feet in depth, adjacent
to structures or improvements, or subject to
vibration or ground water.

(I) Materials use for sheeting, sheet piling,
cribbing, bracing, shoring, and underpinning
shall be in good serviceable condition., and
timbers shall be sound, free from large or
loose knots, and of proper dimensions.

(m) Special precautions shall be taken in
sloping or shoring the sides of excavations
adjacent to a previously backfilled excavation
or a fill, particularly when the separation is
less than the depth of the excavation. Partic-
ular attention also shall be paid to joints and
seams of material comprising a face and the
slope of such seams and joints.

(n) Exceptin hard rock, excavations below the
level of the base of footing of any foundation
or retaining wall shall not be permitted, un-
less the wall is underpinned and all other pre-
cautions taken to insure the stability of the
adjacent walls for the protection of employvees
involved in excavation work or in the vicinity
thereof.

(o) If the stability of adjoining buildings or
walls is endangered by excavations, shoring,
bracing, or underpinning shall be provided as
necessary to insure their safety. Such shor-
ing, bracing, or underpinning shall be in-
spected daily or more often, as conditions
warrant, by a competent person and the pro-
tection effectively maintained.

(p) Diversion ditches, dikes, or other suitable
means shall be used to prevent surface water
from entering an excavation and to provide
adequate drainage of the area adjacent to the
excavation. Water shall not be allowed to

1926.631(p)
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accumulate in an excavation.

(q) If it is necessary to place or operate power
shovels. derricks, trucks, materials, or other
heavy objects on a level above and near an
excavation, the side of the excavation shall
be sheet-piled. shored, and braced as neces-
sary to resist the extra pressure due to such
superimposed loads.

(r) Blasting and the use of explosives shall be
performed in accordance with Subpart U of
this part.

() When mobile equipment is utilized or
allowed adjacent to excavations, substantial
stop logs or barricades shail be installed. If
possible. the grade should be away from the
excavation.

(t) Adequate barrier physical protection shall
be provided at all remoteiy located excava-
tions. All wells, pits, shafts, etc., shall be
barricaded or covered. Upon completion of ex-
ploration and similar operations, temporary
wells. pits. shafts, etc., shall be backfilled.

(v) If possible, dust conditions shall be kept
to 2 minimum by the use of water, salt,
calcium chloride, oil, or other means.

(v) In locations where oxygen deficiency or
gaseous conditions are possible, air in the
excavation shall be tested. Controls, as set
forth in Subparts D and E of this part, shall
be established to assure acceptable atmos-
pheric conditions. When flammable gases are
present, adequate ventilation shall be pro-
vided or sources of ignition shall be eliminated.
Attended emergency rescue equipment, such
as breathing apparatus, a safety harness and
line, basket stretcher, etc., shall be readily
available where adverse atmospheric condi-
tions may exist or develop in an excavation.

(w) Where employees or equipment are
required or permitted to cross over excava-
tions, walkways or bridges with standard
guardrails shall be provided.

(x) Where ramps are used for employees or
equipment, they shall be designed and
ccnstructed by qualified persons in accord-
ance with accepted engineering require-
ments.

(y) All ladders used on excavation operations
shall be in accordance.with the requirements
of Subpart L of this part.

1926.652 —SPECIFIC TRENCHING REQUIREMENTS

(a) Banks more than 5 feet high shall be
shored, laid back to a stable slope, or some
other equivalent means of protection shall
be provided where employvees may be exposed
to moving ground or cave-ins. Refer to Table
P-1 as a guide in sloping of banks. Trenches
less than 3 feet in depth shall also be effec-
tively protected when examination of the
ground indicates hazardous ground move-
ment may be expected.

(b) Sides of trenches in unstable or soft
material, 5 feet or more in depth, shall be
shored. sheeted, braced, sloped, or otherwise
supported by means of sutlicient strength to
protect the employees working within them.
See Tables P-1, P-2 (following paragraph
() of this section).

1926.632(d)
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(c) Sides of trenches in hard or compact
soil, including embankments, shall be shored
or otherwise supported when the trench is
more than 5 feet in depth and 2 feet or more
in length. In lieu of shoring, the sides of the
trench above the 5-foot level may be sloped
to preclude collapse, but shall not be steeper
than a 1-foot rise to each '.-foot horizontal.
When the outside diameter of a pipe is
greater than 6 feet, a bench of 4-foot mini-
mum shall be provided at the toe of the
sloped portion.

(d) Materials used for sheeting and sheet
pilingz, bracing, shoring, and underpinning,
shall be in good serviceable condition, and
timbers used shall be sound and free from
large or loose knots, and shall be designed
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‘ 1926.652(d)

-

and installed so as to be effective to the
bottom of the excavation.

(e) Additional precautions by way of shoring
and bracing shall be taken to prevent slides
or cave-ins when excavations or trenches
are made in locations adjacent to backtfilled
excavations, or where excavations are sub-
jected to vibrations from railroad or high-
way traffic, the operation of machinery, or
any other source. '

(f) Employees entering bell-bottom pier
holes shall be protected by the installation
‘of a removeable-type casing of sufficient
strength to resist shifting of the surround-
ing earth. Such temporary protection shall
be provided for the full depth of that part of
each pier hole which is above the bell. A life-
line, suitable for instant rescue and securely
fastened to -a shoulder harness, shall be
worn by each employee entering the shafts.
This lifeline shall be individually manned
and separate from any line used to remove

materials excavated from the bell footingr.

(9)
(1) Minimum reoquirements for trench
timbering shall be in accordance with
Table P-2.

(2) Braces and diagonal shores in a wood
shoring system shall not he subjected to
compressive stress in excess of values
given by the following formula:

_ 20/,
S=1300 )

Maximum ratio%= 50
Where:
L= Length, unsupported, in inches.
D= Least side of the timber in inches.
S= Allowable stress in pounds per square
inch of cross-section.

Table P~1
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Taprx P-2

TRXNCH BHORING—MINIMUM REQUILEMENTS

Blte and spacing of members

Uprights Hlringers | Cross bracos ¥

HLTVIH ANV Al3dVS TVNOILVANDD0

Depth ol Xind or condition of earth Maximum spocing
trench Width of tronch
Minlinum Maxdmum Minlmum Mazximum
dimenslon gpaclng dlinension  spacing
Ur to8 3to 6 6to9 9to12 12t018  Vertical Horlzontal
vot feot foot feot ot
Feot Inches Foet Inches Feot Inches Inches Inches Inches Inches Feot Foet .
RSN
§t010 Hard, compact..... T 3xdor2xé P — ez vnann 2x6 4x4 4x6 6x6 6x8 4 (]
Likely to crock....covauea... 8xdor2x0 3 4x6 4 2x0 4x4 4x6 6x6 6x8 4 * 8
- Close
O Boft, sundy, or filled.......... 8xd4or2x0 sheoling 4x6 4 ixd 4x6 6x6 6x8 8x8 4 t 6
" Close
Hydrostatlc pressure........ 3x40r2x6 shoeting dx8 4 4x4 4z60 6x6 6x8 8x8 4 L}
N7 LI £ {7, 3xdorlxe 4 4x86 4 4xd 416 6x6 6x8 8x8 'l (]
Likaly to erack............ $xdor2x6 2 ') N axd 410 6xo 618 8x8 e )
Cloce
Buft, scndy, or filed......... 3x4or2x6 sheoting - 4x0 4 i4x6 6x6 6x8 8x8 8x10 4 (]
Close ;
Hydrostatio preasure........ 8x6 sheeting 8x10 4 4x0 6x0 6x8 8x8 8x10 4 [ ]
* Close :
185 to 20 Al kinds or conditions...... 3xd shoeting 4212 ' 4x12 6x8 8x8 8x10 10x 10 4 L}
Close
Over 20 Al kinds or conditions.. .... 83x6 shocting 6x8 ' 4 4112 8x8 8x10 10x 10 10x132 4 "

1 Tronch Jacks may be used In Meu of, or in combination with, crous bracos.
Ehorlnsu not required in solld mck,\md shale, or hard sleg.
Where deatrable, stoal sheot plling and bracing of equal strongth may be substituted for wood.
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1926.852(h)

(h) When employees are required to be in
trenches 4 feet deep or more, an adequate
means of exit, such as a ladder or steps, shall
be provided and located so as to require no
more than 25 feet of lateral travel.

(i) Bracing or shoring of tren_ches shall be
carried along with the excavation.

(i) Cross braces or trench jacks shall be
placed in true horizontal position, be spgced
vertically, and be secured to prevent sliding,
falling, or kickouts. :

(k) Portable trench boxes or sliding trench

shields may be used for the protection of
personnel in lieu of a shoring system or slop-
ing. Where such trench boxes or shields are
used they shall be designed, constructed,
and maintained in a manner which will pro-
vide protection equal to or greater than the
sheeting or shoring required for the trench.

() Backfilling and removal of trench supports
shall progress together from the bottom of
the trench. Jacks or braces shall be released
slowly and, in unstable soil, ropes shall be
used to pull out the jacks or braces from
above after employees have cleared the
trench.

1926.653 —DEFINITIONS APPLICABLE TO THIS SUBPART

(a) “Accepted engineering requirements
(or practices)’—Those requirements or
practices which are compatible with stand-
ards required by a registered architect, a
registered professional engineer, or other
duly licensed or recognized authority.

(b) “Angle of repose”—-The greatest angle
above the horizontal plane at which a mate-
rial will lie without sliding.

() “Bank”—A mass of soil rising above a
digging level.

(d) “Belled excavation” — A part of a shaft or
footing excavation, usually near the bottom
and bell-shaped; i.e., an enlargement of the
cross section above.

(e) “Braces (trench)”’—The horizontal mem-

bers of the shoring system whose ends bear
against the uprights or stringers.

(f) “Excavation” —Any manmade cavity or

depression in the earth’s surface, including _

its sides, walls, or faces, formed by earth
removal and producing unsupported earth
conditions by reasons of the excavation. If
installed forms or similar structures reduce

the depth-to-width relationship, an excava-
tion may become a trench.

(9) “Faces”—See paragraph (k) of this
section.

(h) “Hard compact soil”— All earth materials
not classified as running or unstable.

(i) “Kickouts” —Accidental release or failure
of a shore or brace.

(ir “Sheet pile”—A pile, or sheeting, that
may form one of a continuous interlocking
line, or a row of timber, concrete, or steel
piles, driven in close contact to provide a tight
wall to resist the lateral pressure of water,
adjacent earth, or other materials.

(k) “Sides,” “Walls,” or “Faces” —The vertical
or inclined earth surfaces formed as a result
of excavation work.

(1) “Slope”—The angle with the horizontal
at which a particular earth material will
stand indefinitely without movement.

(m) “Stringers” (wales)— The horizontal mem-
bers of a shoring system swhose sides bear
against the uprights or earth.

199 1926.653(m)
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(n) “Trench”—A narrow excavation made

below the surface of the ground. In general,

the depth is greater than the width, but the
, width of a trench is not greater than 15 feet.
(o) “Trench jack” —Screw or hydraulic type
jacks used as cross bracing in a trench
* shoring system.
(p) “Trench shield’—A shoring system
composed of steel plates and bracing, welded
or bolted together, which support the walls
of a trench from the ground level to the trench
bottom and which can be moved along as work
progresses.

1926.653(t) 200

(q) “Unstable soil”—Earth material, other
than running, that because of its nature or
the influence of related conditions, cannot
be depended upon to remain in place without
extra support, such as would be furnished
by a system of shoring.

(r) “Uprights”—The vertical members of a
shoring system.

(s) “Wales” —See paragraph (m)
section.

of this

(t) “Walls"” —See paragraph (k) of this section.
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